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DETAILED ACTION 

Claim Rejections - 35 (JSC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 7-11 and 14-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Shibata et 
al (EP 1 1 84488 A2) from IDS. 

Shibata et al discloses an apparatus for hydride vapor phase epitaxy including a first zone 
25 heated by heaters 23 and a second zone 26 heated by heaters 24 (Abstract, Fig 1 ; [0028]- 
[0038]). Shibata et al also discloses the first zone is heated to up to 900 °C and the second zone 
is heated up to 1000 °C ([0038]). Shibata et al discloses an inner reactor 31 is made of a quartz 
material ([0046] and Fig 4), this reads on applicant's a single wall reaction chamber made only 
of quartz because the inner reactor is made of quartz. 

Referring to the limitation requiring the temperature of the first zone is maintained at 700 
°C or below and the second zone is maintained at a temperature of 700-1300 °C, this limitation is 
viewed as intended use and a recitation of the intended use of the claimed invention must result 
in a structural difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. The apparatus taught by Shibata et al is 
capable of performing the claimed intended use because Shibata et al discloses two heaters for 
maintaining two zones of temperature in a HVPE apparatus. 
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Referring to claims 8, 14, and 15, Shibata et al discloses a boat 17 for holding a metallic 
material ([0030] and Fig 1). The boat taught by Shibata is capable of holding a solid mixture of 
Al. Shibata et al also discloses a gas supplying means for supplying HC1, hydrogen and 
ammonia; a susceptor 13 for holding a substrate 12. 

Referring to claims 9, the limitation merely further limits the apparatus by claiming an 
intended use. a recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. The apparatus taught by Shibata et al is capable of 
performing the claimed intended use. 

Referring to claims 10, Shibata et al discloses the reactor is made of quartz ([0040]), a 
first heating means 23, a second heating means 24. The limitation of producing a halogenated 
produced in a first reaction zone is carried by the flow of the gas introduced into the first reaction 
zone to the second reaction zone, is viewed an intended use limitation. Shibata et al is capable of 
performing the claimed intended use, thus meets the claimed limitation. 

Referring to claim 1 1, 16, 17, Shibata et al discloses supplying HC1 and H2. The 
supplying of particular gases is merely intended use. Shibata et al gas supplying mechanism is 
capable of supplying any gas, thus meets the limitation. 

3. Claims 7-1 1 and 14-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Hong et 
al (US 6,177,292). 
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Hong et al discloses a HVPE apparatus comprising a single walled quartz reaction 
chamber 14 comprising a 3 stage electric furnaces 13, 13' and 13" (col 4, In 1-30 and Fig 2). 
The electric furnaces 13, 13' and 13" are capable of providing a first reaction zone at a 
temperature of 700°C or below and a second reaction zone maintained at a temperature of 700- 
1300°C, as evidenced by the temperatures depicted in Figure 2. The actual temperature of the 
zones are merely intended use. A recitation of the intended use of the claimed invention must 
result in a structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. 

Referring to claim 8, Hong et al discloses a support means 15 for supporting a solid, a 
substrate support 16 and a plurality of tubes for introducing gaseous reactants (Fig 2), that 
include HC1, NH 3 and N 2 , this reads on applicant's introduction means. 

Referring to claim 9 and 14, the limitation merely further limits the apparatus by claiming 
an intended use. a recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. The apparatus taught by Hong et al is 
capable of performing the claimed intended use. 

Referring to claim 10 and 15, Hong et al discloses the reactor is made of quartz (col 4, In 
1-25), a first heating means 13', and a second heating means 13". The limitation of producing a 
halogenated produced in a first reaction zone is carried by the flow of the gas introduced into the 
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first reaction zone to the second reaction zone, is viewed an intended use limitation. Hong et al is 
capable of performing the claimed intended use, thus meets the claimed limitation. 

Referring to claim 11, 16, 17, Hong et al discloses supplying HC1 and N2. The supplying 
of particular gases is merely intended use. Hong et al's gas supplying mechanism is capable of 
supplying any gas, thus meets the limitation. 

Referring to claims 7-1 1 and 14-17, applicant is merely limiting the conventionally 
known HVPE apparatus for a A1N deposition. Hong et al does not teach A1N deposition, 
however the apparatus is capable of forming A1N depending on the reactants used. 

Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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5. Claims 1, 3 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nikolaev 
etal (US 6,218,269). 

In a method of forming III-V compounds, note entire reference, Nikolaev et al teaches 
reacting Al metal with HC1 at a temperature of 350-800 °C, this clearly suggests applicant's solid 
Al because Al metal is solid at temperature below 660 °C, to produce a halogenated product of 
Al, aluminum trichloride (col 7, In 50 to col 8, In 20). Overlapping ranges are held to be prima 
facie obvious (MPEP 2144.05). Nikolaev et al also teaches forming a III-V compound by 
reacting aluminum trichloride with ammonia to from AlGaN (col 8, In 1-25). 

Referring to claim 3, Nikolaev et al teaches HC1. 

Referring to claim 18, Nikolaev et al teaches reacting with ammonia. 

6. Claims 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nikolaev et al 
(US 6,218,269) as applied. to claims 1 and 3 above, and further in view of Shibata et al (EP 
184488 A2) and Vaudo et al (US 6,533,874). 

Nikolaev et al teaches all of the limitations of claim 4, as discussed previously, except at 
least one of the amount of the halogenated hydrogen used; the amount of a carrier gas for the 
halogenated hydrogen; and the amount of the group V element containing gas is varied to deposit 
a III-V group compound semiconductors having different composition. Nikolaev et al teaches 
AlGaN layers forming pn junctions may have different A1N concentrations for different layers 
(col 7, In 10-45). 

In a method of HVPE, note entire reference, Shibata et al teaches HC1 is introduced with 
H 2 carrier gas and reacted with metallic aluminum to form A1C1 gas ([0034]). 
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It would have been obvious to a person of ordinary skill in the art at the time invention 
Nikolaev et al by using a carrier gas for HC1, as taught by Shibata et al, because carrier gases are 
known in the art to provide a smooth of reaction gases into the deposition chamber, as evidenced 
by Kang et al (US 6,197,683) in column 6, lines 15-25. 

The combination of Nikolaev et al and Shibata et al does not teach the amount of a carrier 
gas for the halogenated hydrogen is varied to deposit a III-V group compound semiconductors 
having different composition. 

In a method of HVPE, note entire reference, Vaudo et al teaches the composition of 
(Ga,Al,In)N is controlled by the flow of HC1 over each metal as well as by the substrate 
temperature and by the temperature of each metal (col 1 1, In 10-60), this clearly suggests varying 
the amount and the amount of carrier gas for the halogenated hydrogen gas because the flow of 
HC1 is dependant on the flow carrier gas. 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify Nikolaev et al by varying the HC1 amount or amount of carrier gas, as suggested by 
Vaudo et al, to produce useful graded layers or pn junctions. 

Referring to claim 6, the combination of Nikolaev et al, Shibata et al, and Vaudo et al 
teach HC1 and H 2 ('488 Fig 4). 

7. Claims 2 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nikolaev et 
al (US 6,218,269) as applied to claims 1 and 3 above, and further in view of Solomon et al (WO 
00/68470 Al) from IDS. 
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Nikolaev et al teaches all of the limitations of claim 2, as discussed previously, except 
reacting a solid mixture of group III metals including Al. 

In a HVPE method, note entire reference, Solomon et al teaches reacting a group III 
metal with HC1, where the Group III metal is Ga, In, or Al or alloys thereof (pg 1 1, In 1-25). 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify Nikolaev et al by using a mixture of Group III metals, which include Al, as taught by 
Solomon et al because a combination of known material suitable of its intended purpose is held 
to be obvious (MPEP 2144.07) and because an alloy of Group III metals can produce a ternary 
compound with a single source. 

Referring to claim 12, Nikolaev et al teaches HC1. 

8. Claims 5 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nikolaev et 
al (US 6,218,269) and Solomon et al (WO 00/68470 Al) from IDS, as applied to claims 2 and 12 
above, and further in view of Shibata et al (EP 184488 A2) from EDS and Vaudo et al (US 
6,533,874). 

The combination of Nikolaev et al and Solomon et al teaches all of the limitations of 
claim 5, as discussed previously, except at least one of the amount of the halogenated hydrogen 
used; the amount of a carrier gas for the halogenated hydrogen; and the amount of the group V 
element containing gas is varied to deposit a III-V group compound semiconductors having 
different composition. Nikolaev et al teaches AlGaN layers forming pn junctions may have 
different A1N concentrations for different layers (col 7, In 10-45). 
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In a method of HVPE, note entire reference, Shibata et al teaches HC1 is introduced with 
H2 carrier gas and reacted with metallic aluminum to form A1C1 gas ([0034]). 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify the combination of Nikolaev et al and Solomon et al by using a carrier gas for HC1, as 
taught by Shibata et al, because carrier gases are known in the art to provide a smooth of reaction 
gases into the deposition chamber, as evidenced by Kang et al (US 6,197,683) in column 6, lines 
15-25. 

The combination of Nikolaev et al, Solomon et al and Shibata et al does not teach the . 
amount of a carrier gas for the halogenated hydrogen is varied to deposit a III-V group 
compound semiconductors having different composition. 

In a method of HVPE, note entire reference, Vaudo et al teaches the composition of 
(Ga,Al,In)N is controlled by the flow of HC1 over each metal as well as by the substrate 
temperature and by the temperature of each metal (col 1 1, In 10-60), this clearly suggests varying 
the amount and the amount of carrier gas for the halogenated hydrogen gas because the flow of 
HC1 is dependant on the flow carrier gas. 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify the combination of Nikolaev et al, Solomon et al and Shibata et al 1 by varying the HC1 
amount or amount of carrier gas, as suggested by Vaudo et al, to produce useful graded layers or 
pn junctions. 

Referring to claim 13, the combination of Nikolaev et al, Solomon et al, Shibata et al, and 
Vaudo et al teach HC1 and H 2 ('488 Fig 4). 
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Response to Arguments 

9. Applicant's arguments with respect to claims 7-11 and 14-17 have been considered but are 
moot in view of the new ground(s) of rejection. 

10. Applicant's arguments filed 2/14/2007 have been fully considered but they are not 
persuasive. 

Applicant's argument that Shibata et al does not teach a single wall reaction chamber 
made only of quartz is noted but is not found persuasive. Applicant alleges that Shibata discloses 
an inner quartz reactor and an outer quartz reactor, thus does not teach a single wall reactor 
comprises of quartz. However, the inner quartz reactor 31 depicted in Figure 4 of Shibata et al is 
a single walled reactor comprised only of quartz. The fact that there is second reactor 
surrounding the first reactor does not distinguish Shibata et al from the instantly claimed 
invention. Applicant's invention merely requires a single walled reactor made of quartz which is 
disclosed by Shibata et al. 

Applicant's argument that Nikolaev et al does not teach a deposition temperature of 
1200-1300°C is noted but is not found persuasive. Applicant alleges that Nikolaev et al merely 
teaches a temperature range of 900-1 200°C. However, overlapping ranges are held to be prima 
facie obvious, absent evidence of unexpected results (MPEP 2144.05). Nikolaev et al's 
temperature range overlaps the claimed range and applicant has not provided any evidence of 
unexpected results to rebut the Examiner's prima facie case of obviousness. Applicant's also 
alleges that Nikolaev et al teaches a growth temperature of 800-1 100°C. This argument is not 
persuasive because applicant is merely citing background information of Nikolaev which relates 
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to a MOCVD process, not the HVPE process taught by Nikolaev et al. Nikolaev et al teaches a 
temperature range of 900-1200°C for a HVPE process, note the Abstract. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J. Song whose telephone number is 571-272-1468. The 
examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yogendra Gupta can be reached on 571-272-1316. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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